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SEMICONDUCTOR DEVICE AND MANUFACTURE THEREFOR 

PUB. NO.: 11-112001 [JP 11112001 A] 
PUBLISHED: April 23, 1999 (19990423) 
INVENTOR(s): YAMAZAKI SHUNPEI 

KOYAMA JUN 

FUKUNAGA KENJI 
APPLICANT(s): SEMICONDUCTOR ENERGY LAB CO LTD 
APPL. NO. : 09-282565 [JP 97282565] 
FILED: September 30, 1997 (19970930) 

INTL CLASS: HOlL-029/786; HOlL-021/336 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor device of high 
productivity and high reliability and reproducibility by a simple 
manufacture process. 

SOLUTION: In the constitution of a semiconductor device of a bottom gate 
type formed by a semiconductor layer provided with a crystal structure, a 
source/drain area is constituted of a laminated structure composed of a 
first conducting layer (n+ layer), the second conducting layer (n- layer) 
of resistance higher than that and an intrinsic or practically intrinsic 
semiconductor layer {(i) layer}. At the time, the n- layer functions as an 
LDD(lightly doped drain region) area and the (i) layer functions as an 
offset area in a film thickness direction. 
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(57) [S*^J] 

u<>^^^. w>i<DmmM in' 1) . ^nciioisia 
m^2(Dmmm (n- d &oJ«ii^fcti*M6<jnx 



■ I 

• I 

( 2 ) 

1 

mmt^^mEm2 <Dmmm\zf)^^ix^^m iRtsm2 0) 
mtbx^^^z.t^^mtt^^mi^mm. 

2 0^miti 5X10"- IX 10" atoms/cm' (D^EP^X 

mmmizmtt^^mmz^-Dxmi^^nx^^^zt^ 
^mtt^'=^mi$mm. 20 

^^)im^mi$.<D^j-::^m«wzt-j'^-yy:/mm-fi^ 
»LT:fcf3. n}\m'f'^^)mj$.mm<D\^u^>m^3\z 
'^T.^ty-ty hmmmLx^^^ct^^mtr^^ 

^'^)vmf^m^tmEm2(Dmmmt(Dm\z\t. mmo) 

im^mi] mi^y^i7bmm^m4\z^^^x. mm^ 30 
^^^)vmf^m^tm^w,2(Dmmmt<Dm\z\t. num^ 
^^^^)im^m^^Dhmm<Dm^^^yiiy hmm^^wtE 

<D:ty±yhmmt. -u\tmMi^^^)mmmmtwi 

ynyhx^D. mjj\mm^^'^)mf^mi$.tw\-m 

mf)^^u^mmij\^(Dty-ty hx^^zt^^mtr 
^^mi^mm. 40 
[fi*JM9] f^mmm^^t^mm±\zmf^'^nrzy 

^s^mm^^t^^^mxmf^^nrzy-:^^^. h 

wiEy-7.m^RU K >mi^±(D^ri^n\zm}$.-^ 
ntzy-y.mmiBLU k >mmt. 
mf$.\ztts^m^mmx$>ox. 

mmm^zi^fj'-DxmKDmmM. ^mmi<D^mm^D 
hmt&tjium2(DmmmRzfmE'^^^)m^mmt^ 50 
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2 

mz. mti^^^^jm^mm^xt-n-yy-yLx^^ 
im^mi 0] f^^mm^^t^^mwmxm^^n 

m!^m\zm^'Dxmi(Dmmm. 'mmKommm^D 
m^^^^)mj^mmtmmw. 1 <DmmMt(Dm\z\t. 

[ffi*3i 1 1 ] m^m 1 0 \zi^^^x. mmm<Di^t^ 
^--DCDity-tyhmm^t. -:^\tmE'^^^jvm^m 

\^<D^y-tyhx&fo. mi5\mti^^^)mf^m.i$.t 

^mi$-m-/3^i^u^mm:^m<DtyiLy hx$>^z.t^^ 

m^^m 1 2 ] m^m 9 rimm^^m 1 1 \z^^^x. m 
HB v-xmuRr/ K u-f >mm\mmm 1 co-^si^s 

rz:n>^^ ht-^-ji^^^bxmim KDmmm tmn,^ 
\zmmbx\^^^ct^^mtt^^mi^mm. 
m^m 1 3 ] m^m 1 7!fMft^« 1 2 ic^^i^^t. ta 

IBmicO^micO]^/?t^30'-100nin T^O. 2 <0 

^l:lcDMiPtS30-'200 nrnT^O, mflB^I-^;!/^^® 
^iR-^m^Oi#®#:l<^KJit^lOO -300 n\RX$) 
0, HfIfB5^V^;i'?^fi£^^(7)K;im0-l0O nmT-^'Sc: 

m^m 1 4 ] m^m i /iiMif ^jm 1 3 ici^o^T. 
lemit^^si. BftiEii2<^^mi, tfiB5^-\'^;b^fi£ 
mmtm-mmm(D^mi^m(Dm\zmmf)m<t£.'DX^^ 

[m^m 1 5 ] fS*Ji 1 T^Sif «]1 1 4 v^T, m 

m^m 1 6 ] 1 T]^m^m 1 5 h^dv^t. m 
Em 1 (?)smi&t;MBS 2 (Dmmm\t 1 3 ;^*fct^ 1 
smf)^^m\mrz7cm\z^'Dxmm\t^^^^nrc^m 

m^m 1 7 ] 1 T^sff 1 6 ii*5(/^T, 
u< thm^^^^)mf^mmz\tbt^mm&um^ 

(O^mmf)^ iXlO"- 5xi0"atODis/cin* (Dm^xmu 

^nx^^^:it^^mtr^^mi$mm. 
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( 3 ) 

3 

m^m 1 8 ] m^m \ Jbrnm^m 1 6 ti^si^r. m 
mm(D'=^mi$m\zLt^mmmmmm(D^m.m^ ixio 

5X10" atoms/cm' (OmMX'^lB'^nx^^^Ct^ 

So 

t. 

mE^^^mm^^-r^^m^m\z^bx \ sm<D^^i.^ 
\ti zmRzsi smf)^^m^mrz^w!^^mi]nLx. m 

xmt. 

^m7^^^'r^^mi^m^xy^>^-t^ctx^^r^- 
jim^mm^mAt^xmt. 

[m^m 2 1 ] mm^m^mr^m^±\zy^ hm 
f^hj&mm. ^mn^mi^m^m^r^xmt. 

t. 

mt^^^^mm^^t^^mi^m\z1^Lx I smo^^^^ 
\ti 3mRUi 5m-f)^^mifmrz^m,^^m};\Lx. m 3o 
nm^m^-r^xmt. 

mmmmm±^z^j'-7.mmRzs\'U'i>mm^m^r^ 
xmt. 

jm^m^^mf^t^xmt. 

mmE.mmm<D^mm^mu'r^xmt. 
^mi^\z^tszt^f^^tr^^mi^mm(Di^^yjm. 

X. mi^^mm^^t^^mi^m^u-^'-j^-ji 
t^xm^(>u<thi m^^n^ct^^mtr^^ 

m^m2 4] 19^^ 1 9 7!»Sil^JM2 3ll43l/iT, 
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[m^m 2 5 ] R*JM 1 9 ib^m^m 2 4 \z^\.^x. 
^ > y 7 cfc 0 fr^^n^ c 

[0 0 0 1} 

^mwn^^nm \.fz'=¥mwmm^^n^(o^m^m\z 
w^^. mz. ^T.^-nmmonmv'yy'JT.^ a:^ 
T. TYT tmirw ommzmr^. ^tz. ±iBT 

[0 0 0 2] t^^. i^mmm^\z^\^^x r^^^ggj 

[0 0 0 3] 

mz. rFTmmtLx\twMxm<Dmwum7.^i^m 
m^^Kum^nx^^^. 

[0 0 0 4] Lt&^L, AULCD(D^^miti)m 

rFT\zj^sb^tihmi^^m mizwii^mm) \m 
L<tj,^m\^^zh^. "tcDfzi^. ^mnmmm^m^rz 
TFTomf^mmx^t^^tmrn^^t^mf-^n^z. 
tfimmtu-^Tz. 

[0 0 0 5] ^CX\ 4¥^n^mm\zi^t>'Dx^i^m^ 

^l^T^i^T'^TU^o m^x^t. to-^xm^nit^ 
ntinx^^^. 

[0 0 0 6] t Lxm^mmm^mm u^cisx 
^ iimr F T(Dm^jt\z'D^^x\tmzg^< (D^m^u-^n 

Tl/^^o fi^JAt^. rpabrication of Low-Temperature B 
ottom-Gate Poly-Si TFTs on Large-Area Substrate by 
Linear-Beam Excimer LaserCrystal I izat ion and Ion 
Doping Method : H.Hayashi et. al. . IEDM95.PP829-832, 1 
995J UE0m^f)^$>^. 

[0 0 0 7] mm^mx\t.i^f^^m^m^^mLrzm:^ 
^^mmommmum (Fig.4) ^m^mbx^^^f)^. 

m) x\m^ufm^^^^xi.^^. 
[0 0 0 8] ^r. f^\±m±mmmmmtmiibxm^ 
(Dx^^^jm^mmt \'u-(>mi$.t<Dm'^m\z:^^^ 

Tffg^tt^ (Impact Ionization) ^^^^L, tJ^-v 

^j7^xu^<D'^itmmm^\zmnxb^o. 



( 

5 

fzisb. :ktULI)DvB,^ (Light Doped Drain region) 
[0 0 0 9] ^LX. Z.<DLDDmm(Dmm\i.f)m^^ 

[0 0 10] m'^m(Dmm(on^y^\z^^i.D^m^ 
(Di^-'Vmji(Dnyy^hmmmmtu^. ^ . 

[0 0 11] ^fz. h\:>x^mL^m^-rhtz^\z\tn^ 
mm. 7.)V'-'fvV(D^T^m<. him^m\ztm-^ 

[0 0 12] \:X}L(Dmz. ^\:^)VXVy':fmom7.^ 

iim'tx\t^^^)v^^w.(Dmm\zW5\^(r)W-^p^xh 

[0 0 13] 

\zm$jU^^Tmz^^x. mm^t^^<. fio. mm 

[0 0 14] 

m^^t^^mwmxm^^nrz'j-T.mm. ki^o 
mmRz^'^^'^-jimi^mm^mi^\z^ts^mi^ikmx^ 

m\z\^^^^x^pu<t^^i<Dmmm. ^mmi<Dmm 
let 0 h^tmt^m 2 (DmmmRzsmi'^^^)imf&m 

[0 0 15] ^tz. mo^MOm^^t. ±t3P^lr:fel^ 

X. mif^mm^^t^^mi^mtmm^^imiz'^ 

[0 0 16] ^fz. m(omM(Dmi^\t. ±tm^\z^\^^ 
X. mimio:)mmmf)^^mmm2(DmmM\zMix^ 

7^ Mmmmzmtvx^^^^zt^wmtt^o 
[0 0 17] ^fz. m<DmM<Dm^it. ±tm^\z:i^^^ 

X. tiIISm2<73^miti 5X10''- lX10"aloiiis/ciii' 

(Dm.mp^xmmmizmtt^^mmz^-oxmi^-^nx 

[0 0 18] ^fz. m(DmM<Dm^\t. ±Emf^\z^\.^ 
T, wiE'^^^)mf^mmtmmm2<Dmmmt(Dm\z 
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[0 0 19] ^tz. m<DmM(Dm^\t. ±mm^\z:^^^ 
X. mm^^'^)m^mi$.tm^m2<Dmmmt(Dm\z 

[0 0 2 0] ^fz. m(D^m(Dmmt. mumm^^t 

^mi^rnxmi^-^nrz-j-Tsm^. kuos^sldj^ 

(D^n^n\zm^-^nrz^j-:^mmRzs\'\y^>mm 
10 t. ^mmz^ts'=^mi^mmx^ox. saiev-xm^ 
Rzf\^u^>mm^t. (}?u<th^*^ hmmm\zm-^^o 
x^KDmmm. ^mmi(Dmmm^oh^&tjium2 

\t\^u-(>mm\mm'f^hmm\z. mm^^^jmi^ 
mm±.x:t-/^-yyfLx^^^zt^^mtr^. 
[0021] ^fz. i^<DmMomMt. ^^mm^^t 
^^^m<^mxm^^^nrz'J-7,m^. [^u-^ymmRis 
^^^-jmf^mm^mmztts^mi^mmx^'DX. m 

mm^zi^^-^-DxmKDmmm. ^mmi<Dmmm^Kih 
mmiium2(Dmn.mRzSw]m^^^)m^mmtm'- 

)mf^mmtmtimi(Dmmmt(Dm\z\t. mmcomu 
^r.rD(D^y^y hmmtm$^m2 (Dmmmt}^^u^H 
i^Dmmf)^w^t^zt^^mt-r^. 

[0 0 2 2] Uid. m^mm<Dmt^^ZL'D<D:ty'tyh 

m-mm<D'=^mwmf}^'^u^mm:^\^<Dyt-y-ty hx^ 

ty±y hx^^zt^^mtt^o 
[0 0 2 3] ^fz. i^mijmzmt^mcDmMcDmf^ 
\t. ii^mmm^^r^m^±\zy^ hmm. y< hmm 

X. ^^^mm^^t^^m^m^%^xmt. mE^^^ 
mm^^t^^mi^m\z^Lx \ sm<D^m^\ti sm 
RUi smf}^^mitrirz^!^m^mmLx. mmm^m 
40 ^t^umt. mBmnm±\zy-xmmRzs\'u^> 

m^-^y.^ tLxm^mmm^^t^^mi^m^xy 
'^ycfr^ztx^^^jmjs.^m^mi^t^xmt. 
' ^m^\z^tsct^^mt^^. 
[0 0 2 4] ^tz. i^<D^Bmm^\t. i&B^m^^t 

^mi^ir^x^t. mm$mn^mi^m^u-^-yth 
L<\t^titm^o:>^ytmMbx. f^^mm^^t^ 

50 IC^LTI 5]^O^^l/Wll SM'SlI^I 5mf)^^mi>^n 
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[0 0 2 5] 

m(Dmm\z^i^^x. ^AT^ztmt^^mmx^-Dxum 

[0 0 2 6] 

m\zmmt^. 

[0 0 2 7] mmm i ) :^m^m(Di^^mt^mmm 
\zz>i.^x. mi'-'S^m^^^xmmt^o ^t. mi^m 
\.^x^m^m<D^mi^^m0i^mi5^^mmt^. mm 

m^^f^^tt^mmmxu^Tmm i o 2 ^m^t 20 

^<D±\zmm\±mxu^'f'ihmm (^ieb) 1 
0 3^?^fi£-r^o 

[0 0 2 8] y-r hm® 1 0 3<Dmm^ti-- 1 0 um 

{j^^m\Z\t3-S um) tt^o ^tz. MjP« 200- 
500 nm (f^^&^Uti 250-300 nm) tt^. ^^^mmx 
\t 250nQij?<^7;i'^:^'^AK (2wt« (DT.tiyJ'^h^ 

[0 0 2 9] U^. y-r hm^l O 3i:tTti7;U5:z 

[0 0 3 0] :zzx. 'x-( h%m\0 3\znLxmmm 

it^vx^^. hmm^%mri-^mmm\m \ o 4^50 

--200 nm (A^6?Jt;:ti 100-150 nm) m^t^. 

>^:-7T+ttlc4^ftra) +TB]j[]DmE80V. {MS 
fi^5-6inAa)^frT^^fiKf §0 ::^LT100 nmgS(^Ji 

[0 0 3 1] mmmm 1 0 5 (JlJiti 0 -200 40 

nm. f^S6^]Hli25-100 nm, #f^L<ti50nm) , S i O 

X Ny xn^^timwLmf&mm-yL^mwL^m^ mm 

\t 150-300 nm, ftgW(;:ti200 nm) \ ^t^^Uhf 

< YmmM^^m-^. u^. i^wm\(r^^%. yw h 
m!m\z\mmL{m \ o 4 t>^^n§„ 

[0 0 3 2] yW Ki^^l^J^fi£Lfc^)> ^cD±fcaig 

(y;i.'7-'^A^&^WT5#a®a^]KI|) ^ffll^Tt) 
^1.^0 50 
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[0 0 3 3] %fz. *^^B^tl5"t^;PX7^^(7);}< h 

Ay< H^iiTfe^coT, #^Ma^Mi 0 7(^Mi?ti 

P<J^^LT4d<o K/P®ati 100-600 nm (ft^Wll 
200-300 nm. «f?^L<m50 nm) <h-r^o *I|]5S^J 
TtS200 nmi:-r^. "^fz. m^-^^i)^. %mmM\t.i^ 

[0 0 3 4] ;^ci:*3. *^SS0i]Tt^ME?^CVDfelCctO 

[0 0 3 5] *lliS^JTiifi£]^Lfc^N^MS^I14^(c4o 
\'1^^'^mm<DWmf^. m^RZS^m^^ 5x10'* atoms/ 
cm' iR^mz\:i 5X10' ^atoms/cm' l^T) . mm 
L5Xl0"aloms/ciii* (f^SWHt^ ix 10' 'atom 
s/cm* JWT) ^?^i:^^tl*JJfflif ^0:g|/j:^S^fTo 

^^mmmm\t±nmmp^\zi^^^. 
[0 0 3 6] z.oLxmi (A) ot^ji;!>q#^,n6. m 

1 (A) cDt^^7:iq#bn;t^. i/-1f-7t(OBa|ticj:0 

$mn^mmio7<D^^it^rro. mi (b) ) 

[0 0 3 7] U-lf-TtchLTli, W}E:^XtLXKr 
F (248 nm) . XeC\ (308 nm) . A r F (193 nm) 

[0 0 3 8] u^. ^^mm<Dm\z^mtL^ott^ 

^^m^^rzyJ^^±w^i^-\z^^^itL^'tl^K ^tz. u 
''^-^^mMtm.\z. 3^^50-500 x:mm<D^m 
xm^mzmm^y^m^^^x^^. ^tz. 
^(D&mm^&^x^^i\^nmf)^M^mtmm\zm 

[0 0 3 9] :^mmmx^t/\)i:^^mm(ox e c l X^^^ 
i^-^u-'^-^^^^mz^'DxmmziiwxLrzWi. a 
u<D-m^^mmz\^f)^-DX&^ir^ctx4mmmm 
m±m\znLxu-'^-7ZL-)],^fTo. 

[0 0 4 0] /ji^D, ^mm&mmuHz. ^Mmm\t 

2.4nim/s . U'—tf-x;^;U:^-ti 300-400mJ/ciD* t 

Lx. ^^mmwm {^mmmx\m^^^mm) i 

0 8^&#^o 

[0 0 4 1 ] t,fz. imm^mmti5y7.^WLtxm^ 

mm(ou&^^^m\z±,\i^z.tfi^-^m:hh. "tcDfz 

i^^n^mm^tmt^^itt^-^mx^^. . 
[0 0 4 2] tz.:bx\ ^'^mm(f^mzu—^-%<r)m 
mz^y)^mtLtz'^mwm {ifmmm^x\mm^^ 
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[0 0 4 3] i^o)^^i\:^^^m^^rz'=^mi^m\t 

[0 0 4 4] $T*tc, 1 ^mf)^i^m\,mrz7nm 
ub) \z^Dmmt^o :^mmmx'\m^\±mmmi 0 

8 0^®?ii^bif ^30-lOOnin (f^^e<]HmO'-50nin) (D 
^m^ZiD^^X. ^)>M&f)^ IX 10" --3 xio" aloms/cm 
' , f^^Wdti 1X10''- 1X10" atoffis/cm' tU^m 

\zm^-r^. 

[0 0 4 b] ^^mmx\tz.<Dm\zLx^i^^nrzMm 20 

-50nin) <DmmX&:^r^o CO^m"^. 11 0 9 

mz'j-7./\'U'i>mm<D-&>tLxmm't^o 
mmx\tmmo:>n' m^m^t^o 
[0 0 4 6] ^fc, n* mi 0 9(0T\zm^^n^i^m 
m\z^)>^ttsmmi I o^n i {^rc\tm2(Dmm 

1) t^So CtDm^^. n' 11 1 0\tn' 11 0 9 J: 

DhM^mtuo. m\zm^m^(Drzis^<DLDDmmt 
Lxmmt^o :^^mmxmonmmo)n- m^m^^t 30 

-5o ^fz. n Ml 1 0(DT\Zj^f^^n^. M^^Tz^t 

mmmzn\^umm^ 11120 mz^. i 11 2 0 
^^^^jm^mmmf^-^n^. mi (o ) 
[0 0 4 7] ^Tz. z.(D^. ^)>^mnt^m(Dmti5 
\^<Dmm-foy 7^ )i^m^'^\zmmx^^. co^m^z-o 
^^xm^^m^^-^xmmr^. u^. m4\z^-rmm^u 
y 7 ^ }i\nmmEE^me\ . RFm;^^2 owttr 
'i:t>\'-\:^>^mz^Dy7t^y^> (PH3 ) 
mbtz^^mix^^. 

[0 0 4 8] 0 4l'*3l^T. 4 0 limB^^mm. 4 40 
0 2 ti^tP^nfcU >(Dm^^ny7'i )\^^^LX\^^ 

mmmE.^^Dmm^mz^ox^^^n^. 

[0 0 4 9] com. ii^>^D7 7<>'k4 0 2 0e-^7 

m\tn' m4 0 3^ux\t^mmmz$)D. ^^tta^ 
m4o \ (Dm<\z\.^<m w-i h!i^Bm\z\^f)^o^^ 

, ^j>mm\mTt^. com. ')ymm\m\^^ 
^mzm-Dxmmm^zmtt^tzibn' i4 0 3 0T\z 
\mirn' m4Q 4f)m^^n^. 

[0 0 5 0] -^LT, C<Dn' M 4 0 4 (D\^^\Zio^'^X 50 
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h^j>mm\mmm^z&TLx^^<o ^mmmx^t. u 

>ii^jOMx 10" atoms/cm' ^m^^^^^n* 14 0 
StLX^pi. 5X10"- IX 10" atoms/cm' om^^ 
m\Z$>^mi^^n' 14 0 4^bT#X.TI.>'5« fzfz 

mmti^^\tw^Ltt^^rztb. B^tbx^^x^^^ 

[0 0 5 1 ] ^fz. U >zi^*^®5St::{£T 

^(D^h\zTm\tn\^^rz\tmmmzM\^fmm (i 
1) 4 0 5<!:;^cC§o /ci:*5. Mm<Lmmt\tMmm\z^m. 
mmm^tiui^^mm^Mo. ^tz. mn^\zM\ttm 
i$.t\t. ^m^mm iccx\t^j>m^) ^^^mmoy. 
^>^muTx^^mmx\t^m^mm^ ixio"~ i 

X 10" atoms/cm* co^fflT-^Htt^^-Tmi^^f^-ro 

[0 0 5 2] z.(Dmt^M\i^^rz\tnmm\zM^ts.mm\t 

n' m4 Q 4<DT\zmj$.'^n^. fzfzL. il4 0 5ti 

^^mi.z^^^)mf^mi$,tm-mmm(D'=^mwmt}^ib 

[0 0 5 3] z<Dm\z. mcomj^^z-ityf^xm^ 

\zn- m^mf^r^ztf)^xt^. 'ii^om^zn' 
f^mxmi^nzm'^\z\tz.<Dmumi^\t'Mmxtu^^\ ^ 
Tz. ^:tymi}m(D^^^mmzm^t^ctxn' m 
tn m(Dm-^m'm^^\z'i75z.ti)^xt^. 

[0 0 5 4] mz. n" 1 1 1 o<Dm^\tmzLDDm 

^(om^tu^tztb. 4^'^\zn^uMmt}^'2^mx$>^. 
-^•^y \'-}:L>^m^x\tm'^m^om.'&\z^-oxm^ 
i5^om^':^uy7^)vtmmzumx^^(Dx. ld 
\^^n.om^mmti^m^\z'fj?.^. i^^%mx\tn m 

1 1 0O/f$ ^30-200 nm (f^^e^tltj:50'-150 nm) O 

[0 0 5 5] ^4Tti. Y'-\iy^T.miin^(Dm'^<r> 
m^'fuy7^)V^^LX^^hti^. H-t:>^xg^?M 
mzW^^CtX. n* 14 0 3. n- l4 0 2O/p$ 

Si/^^m. n* m4 0 3^mm'^tmt\zm^':fuy 
7^)vo\d.-]pt^^m^^^ou\'-^>^t. iSK- 
xmx\mmm^^wh. n- m4 0 2 ^wMt-^tm-^ 
\zWi^'fuy7^)\^o\f.-^tmm.'t^ K-tf>^^fT 

[0056] CobXn' 1109, n' lllO^f^ 

(U» cOf£14<l:^fT-5o (01 (D) ) 
[0 0 5 7] t^^. U-if-7--;!/t;l^tC^>yT- 

-)v {^%om^) . y7-^y.7=.-)\^ mmmz^ 
-jiom'^^z^t^^ 7.m^oMmM^^^bx^m^n 
[0 0 5 8] ^'^mmx\txec 1 x^y-^u-if-^ 



( 7 ) 

11 

200-350inJ/cin' (f^i^fi^tCtj: 25O'-3O0niJ/cin^ ) Tfi 

[0 0 5 9] ^fz. c(DU'-'^-fimtxmr\m^^ 
mmmi 0 8t)^^) ><Dmmxmz$nrzy ^^-iy^^Bim 

^^^mitLrzmm^n^^^itt^ct^^r^^. 
[0 0 6 0] cvLx^j><D^\iitxmi}mjLrzib. 
^^\±mmm<D/^9-=.>cf^n^\ ^^^^^ii i lo 
i^m^t^. c<Dm. mnmzTFT-^^^f&Lfzmz 
^j7CDnm:^\^^z^Lxm]^uyj\^<D^^ {^^^ 

)m (W) ) f)U--ZOiim ii^m&iS\Z\m--20um) t 

fT:bn^o (^2 (A) ) 
[0 0 6 1] :iCT^®±Hti^^$n/.i:t/^?!>^. mihL 

lE^) t:k\zmj^r^mm (^2gE^) t<Dmn,^m 
m^t^rzisb<Dn>^^ ht^-j]^ m2 (o coi i s 
T^$n^m^) ^ma-r^. ccxs^^o/^^-- 20 
y^xmmTt^n^. 

[0 0 6 2] :k\z. mmi^^^t^^mm m^^itt) 
^ym^i 1 3^mf$.t^o ^mmmxittT i (sonm) 

/A 1 ( 200-300 nm) /T i (SOnm) OSl^ii;^^^ 

u^mmm^mi^^. ^tz. ±mcom\zy^ hmmtm 
^mzmm^r^fz^mm^m^^zmi^-^nx^^^o z 
z.x4\B\Eo/t^'-:z>^xmf3^nt)n^. m2 

(B) ) 

[0 0 6 3] ^tz. mmr^-f)^. y^hmmi OS (DM 30 
x<Dmm. ip-^v-xmsi 1 2^ ki^-o^si 1 3 

1 1 4<^g$ (c, T^^n^) mk\z^^^)im^m 
mt^y-ty hmi$,<D^^^^^t^o c, ^2-20// 

mmx\tc^ =4umtr^. 

[0 0 6 4] 'A\Z. V-XSm 1 2Slt/HU-f >Sffi 
1 1 3^'^7.^tLX\'y-(Xy^>^^n^\ iS^ 
^Wtc&t^¥®{*li 1 i^xy^y^-r^o t(Dfz 

tb. ^^^)\^Xy9-mi$.l I 4<D^XXy9->^tmn 40 
T^o (^2 (C) ) 
[0 0 6 5] C<Dm. n* 110 9. n' 11 1 0 

±\zxy^>^'^n. M\±^tz\tmmmzMmm^ 
(ii) <D^m^-^tirzmxxy^>^^±ib^. 

\tmmm<D^mi^m^mtz.t\zt^. 

[0 0 6 6] CvLX^^^mi^mi 1 l<DXy^>^ 

{^^^)vxy^xm) f)mjbrzib. ^mmi 1 5^ 
bxmit^mm^rz^it^mm^mf&Lx. 02 (o so 
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\zmtmtmm<Dm::^^i5mT f t 

[0 0 6 7] C:Ot^^(r:fet.^T. ^Ji'Xy^'^tlfz 

©t^*^<*ii 1 1(0^^. y^hmmi i2(Dn±\z 
^m-r^mm\t^^^^)mi^mmi 1 6<!:;^j:^o 

Tz. hmsi 1 3o:>^^^DhM\\z&.mt^mm 
1 i7{t. tf^ hm<ii 0 3t^^<Dm,nt^^\t-f. ^7 
-fey K®J^«i:?'<c^o c:(^:^$tix, T'^^n^o 

[0 0 6 8] *ll5g^J(D^^. ^r^ MHi 1 0 3 CO^ig 
(L, dtS^r^) TtinoO nin;i(D^li®{[:J^5^(DM0<& 
^MT^ch^ 2.8/zmT^«9. ^^^^^UXy^^^l 1 
4(^:g^ (C, ) t^A timX^^OX. ty-tyhm,^ 
<D^^ (X, ) \tm ^.^iivatU^. 

[0 0 6 9] czx. h*u^>m^ (Ku-r>msi 1 

3<i:g-re#^i^l) ^i^;^L;tt.cD^^3tc^-r» ^ 

sdisi^T, i0 3tiy^hm*i. soni^A'^;!/^^ 

fi^m^, 3 0 2t^n^ 1 (V-X^fctlHU-f >m 
^) . 3 0 3, 3 0 4t^ii/p(D^/ci:a;t7-fe'y h^^, 
3 0 5lin- 1 (LDD®^) T^^o 

[0 0 7 0] fs.^. z.z.x\tmmhu^^fi^y-7.^m 
(v-xmsi 1 2chg^t-^¥^^i) ^w\U(Dm^^^ 

[0 0 7 1 ] ^/c, ia3lr^1-«iifri;^S&^fClB$nT 

^^^t^. %m.m<j^mmm%\z\mMt^^^^^x^^. *^ 

m^t^n' 13 0 2<n- 1 3 0 5 <;t 7-tr hM^ 

(il) 3 0 4<D||^Jl^^ii^T3b^. 

[0 0 7 2] ?^j:it7ci:^>t^n^ 1 3 0 2 1^^^^ LTlltg 
TSfctt/j:Of ^<Ti-5>T^^o n" 13 0 5 

^n^^y^iy vm.m.z 0 A\tm.^m^^i^^m\znorz 
[0 0 7 3] ifmmm<Dm^x\t. ^^^^-jm^^m 

Ol^O^^n* ^^3 0 2\zm^'^X\zmm<Dm^^X-> 
<Dty-tyV^^3 0Z. 3 0 4ROJLDD^^3 0 5 
?&^#ST^o ?^c£i3, 3 0 3livXi:7^t)-l^(iJ:0?^fi£^ 

[0 0 7 4] ^fc. 3 0A\t\m(Dmm^\zi^^'t^m 
mi5^<D:^y'^yhm,^xh^. mt:^y±yvmmt 

m-^-ty^y hfflJa3 0 4cO/i$tj:lOD -300 nm 
(f^^fi^t'Ji 150-'200nra ) C^ISfflT^J^Tni^St.^. 

[0 0 7 5] Z.om^^ytyV^'LDl^t'^^Uhm^^ 
^*%Q>^^bi^HRD (High Resistance Drain ) ^ii 

y'tyV + hDT><D3^mmxm^^nhz.t\zu^. 
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[0 0 7 6] C<Dn. LDDmm3 0 3\tLDDm^<O 

< . ^\tJ^yy^f}^^b $ 1 0^ ^ m^.^^'t 

(X, ) \t/^^-:^>^\z^-^xmm^n^rzib. 
-:^y^^i5y7.(D^^m\z^^m.%(j^^m^^\^^. 
bfj-^Lm^h. 't<Dm\zm^^y^y hmi$,3 0 4 th lo 
DD^^3 0 5t-f}^w^t^(DX'mmz^^mm\mm 
^^/iyy^^^\^^<t^ctf)<x^^. 

[0 0 7 8] -^TsOi^y^v hO:i$ (X, ) \t 

=f-\^)\^^ (L, ) t'f-\%)\^:^y^%M.(l^^^ (C 
, ) ^fflUT (C, -L, ) /2T^$n^o t¥-:?T, 

v-x/ K i/-r ynm^mi<i^n^-:^y^'iM\z^':> 
h^. i^%mmo:^m^x\ti^y^vV^ (X, ) 0.3 

20 

[0 0 7 9] U^. 02 (C) \Z7r>:tmm'^<n^7.^ 
h\.X%m\.fz^Y'YX\tmMX^U\^^. f^^^ 

v^m.ht'^^-n-yv-^'^^mum'&\z\^u 
u-^xx^^ot^^xh^. 

[0 0 8 0] V-7./YV^y%MtLf^V%Mt.t^-t 

-n- y V •^'^^mi^mzx.fz t Lx^^^^m^mm 

-tfoi 1 -lOcmWsgST^a, ^ntc^LT*S6S£^J(7) 
^ggffl LT L ^ T tj:^: t' U T- >^ f)mt€x::^ 

^ y^y^^^'^'tLxmrnbu^K 
[0 0 8 1] tz.^^\ :^mmMx\tf^^mtLxi^^ 
i^mmm^mmLxi^-^^ox^^ ^jj^mmfj^-i'Wzm 

[0 0 8 2] ^fz. :^^mmcDmy^^UmTFT\t. H 40 

[0 0 8 3] ^(Dfzisb. ^nmm(Dmmm\mmEE^ 

^^mi^t^TFT^z^mx^^. 
[0 0 8 4] ^rz. ^mm\(oi^mxm\z^^brzm\z. 
m2 (c) \z9r.Lrzmmo)m:^^i^mTFT^%^<D\z so 
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4^(D-7 7.^Lf)^>S^^^tbX\^^U^K z.n\rijt^<D9-^ 
h >y T F T 6 ftTX ^ L T 1/^ 

^^^^t. :K)i^--fy hRzs^'s^f)mmmz\^±t 

[0 0 8 5] i:x±omz. :$^mmm<7^m^\z^n\fmm 
\^(DM^^^mxm\z^ox. iSi^fiSttch^stt^w-r 
^:^^hAy-i hmTFT^i^nt^z.tf)^-uimxh^. 

[0 0 8 6] ui^. :^mmm(Di^^xm\z'ijt'DX^mb 

fz^^hAtr^ hmr FT (N^r^;U^TFT) <D^\i 
U X ^' fril 0- 1 SOcDi^ /Vs (flSi^6<JI' tieo- 1 20cni^ As 

[0 0 8 7] [mmm 2 ] ^^mmx\t^m^m(Dm 
^ni5iiT, mmmi t\mu^m^m^^to tft 

[0 0 8 8] ^mmi<Dj^mxm\zvt-Dxmb 

(A) (^^^^^#^0 CCT*^M0*J1 ctS/^^S.-i'lS. V 
-xmffiSOl. h'U-f >mii5 0 2^J^^T^^tC^ 

c, hmm^^DhWiK. 2-9 

< hmSiy-X/KU-r >m^i<t^^;t-/^-^7y1- 
^ (' IS tt ^ i 7!»^:*:|IM0iJ /cC ^ o 

[0 0 8 9] z.(D^mxmmmi\z^^Lrzm\z^^^)i^ 
j^y^xm^^n^^ umm^m^i^tms (b) <D^m 

^^#^0 C(^P#. 5 0 3T^$n>5m^7&^^^:^;i/?^ei£ 
^^^/ctO, ^<D^^r:^)],^\tU (=C: ) T^^n 
^, ^tz. 'ry.^^m\Z^fO^-n~yy-f'^itrzm^ 
{-7X^t-/i-yyy'mmtm^) S0 4<D§,^ (Y 
t ) hl;Si|i^E(h-r^<h. (E-L: ) /2X 

[0 0 9 0] ms (c) \t\'u^ymm(Di3j:^mx^^ 

TFTitif^B^(^4^^U7ti. ^V^Jl/^^fiJc^i^S 0 
3 (Ji^SOnm) , -^X^ t-n-y y/m^S 0 4 (/p 
$160 nm) , LDD^^5 0 5 (JP^SOnm) ^MoXn 
'1 5 0 6 (Ji$40nin) . K U-Ott® 5 0 2 ^^hiij^ 

[0 0 9 1 ] Z-COm-^. '^:^^^-/^-yy'fm 

0 4\z^'f^ hmm^^^<Dm^f)m^^n^^K l 

ai, $6HLDDg|«50 ^\Zi5:-^n\i^±\zm^t3^ 
m^-^nt^<UKi. :tyii:yh m^tyizyh) mm 
tLxt^mmbo^o 

[0 0 9 2] z.<Dmz^^mm<Dm&x\tHRDm)t 

f)^. :t-/^-yy':/\Z^^mnm^LDD-\-m^'ty± 

y h-\-i&m^^m.m\z^^LDDxm}^^n^o ^tz. 
:t'-n-y y':fmms 0 4<Dmmf}m^^m^\zi,t. 
y y -fiz^^mmmu ldd -^-i&mm^mmz^^ 
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[0 0 9 3] ^-^mio^m^^zh^^^xh. t-n-yy 
n-yy-frnm^:-^ (Y: ) \t/^^-:zy^mz^^ 

[0 0 9 4] f^:B. ^mmmmumyi\i.ty-tyh^ 

t^TFT\Zttfmr$)^. 

[0 0 9 5] ^Tz. :^mm\(Dmmx\m^mmz^'D 
x9-^^}m^mm\zwmbrc{>^^^^)7m^t)^ 
iz'j-y.mm^t^itm^n^fDx^mm^j}^^^^ 
Liz<i^t^^ym.^^t^. "totz^. mv^mmm 

[0 0 9 6] [%mm 3 ] ^%mmx\tifmmmm 

¥i:<D^%j:m\m^^\z\mmm i \z'^^\t^\.^(r> 20 
T% if'^mmx\tmum<r)^^Wim^zt\zt 

[0 0 9 7] ^T. nmmimmxmz'^-Dxm^ 
(A) (Dikmm^o c::xMmm\ ti^u^m. v 
-7.iffi6oi, }^u^>mMeo2^m^t^mz^ 

z.m. C3 hm^^t-^-^it^tci^. 1-10 

um (f^^e^lCt^3'-5 /xm) tt^^. 

[0 0 9 8] z.(D^mxmmmi\z^^brzmz9^'^)\^ 
x,y9xm^rT^\ ^mm^Wi^i^tmd (b) <D^m 30 

mmttj^D. 't(D9^^)V§:\tU (=C3 ) T^^n 

[0 0 9 9] 116 (C) \t\'u-(ymm<DW:±mx$)^ 

3 (jp^lOO nm) , W^^ty-ty hm^e 0 4 (/P^15 
0 nm) , LDD^^e 0 5 (if^lOO nm) ^MoXn' 
16 0 6 ()P^50nm) . K 1/^ 6 0 2 -v^hiiJlT 

•So EP^. :^mmm(DmBx\tHRDm7ttm-^ty't 
yh-^LDD<D2mmxm^'^n^o 40 

[0 10 0] **iS0iJ(O«J5)c(C*3t^T*^, 11^:^71! 
hSI«c6 0 4, LDD8I^6 0 57&^^n-^'n£;)lgJiTSfl 

u M^E^^ ^n^ct mmx$> ^ o 
[0 10 1] mmm4) :^mmmx\ti^m^m<Dm 

X. :^mmmxm^w<i.m(D^^i^mt^:it\zt 
[0 10 2] tt. ^mmi(oi^^xm\z'ijtoxm7 50 
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(A) (D^m^n^. ccxnmmi t^t^^.m. y 

-XHi7 0 1, HU'1'>S»i7 0 2^^1-6^117 

[0 10 3] uii. tmmmx^t'f-^ ^juxy^mmi 

00O)§c^^C, tt^. Z.m. Ci til-lO/zm 

(ft^&^iitis-e Mm) (D^mxM^in^. 

[0 10 4] c(o^mx^mmi\z9i<Lrzm\z9y^)\^ 
xy^xm^n^K m^^m^-f^tm? (b) (D^m 
^#60 zm. 7 0 3x^s^n^^mf3^'^^^}mi^ 
mmtu^s ^(D^^^jvmtu (=c* -x. ) x 

[0 10 5] CCX\ X, \t^y.!7:ty-tyhm^7 0 

4£Dg^T'^6o X, o^msLm^z-Di^x^mmmi^ 

^^\Ztn{tAlK ttz. ■7:^^^"n-yy'fmm7 

0 5<D§:'^(D^mm\t^mm2m^\ztni,m^\ 
[0 10 6] if^mm\t. ^mmixmnLfzHRDm 
mt^mm2xmmbrzHRDmjt {^rz\i.LDDm 
m) t^m^'^h'^rzm^x^^. mmmmm\mm 
m 1 RzS'^mm2xmzmmLrz(Dxcz.x(D-mmr^ 

[0 10 7] :^mmm<Dm^mmmmt^m^. mz 
v~-x^mznmm2\z^.LrzHRDmm (t^ct^Lo 
D^ig) v\y^>mmzmmmixmMbrzH 

[0 10 8] m^i^f. HK>M^i]t^^t^^;«gB 
-7.mx\t^z.t.x(j)W^^%'mtm:t^^^(r>x. 

0ij2tC^Lfc^:^.i:J£tafi£^c7)/>?^j:t^HRD (^;t«LD 
D) ^'^tm\^X\^^h. 

[0 10 9] u^. i^%wmz^^^x. y-x/Hu-r 
yWim\<^^^'fM^-^\z%'m\ 2 o^^g^m^^ti-tt 
^z.h^'^mxh^. z.(jymz. SISg0iJi'-3ii5Ktfc 

H R D ^ L D D «jg €l^iS^;&^iil:SS^ L T y 

fflji^iSH-TntfSi^o 3* =9iotom^ 

^t>^n^'-yif^^^^xh^. 
[0110] c^i^^ij 5 ] i^'mmx\mmm \ 4 

\Z^^\.tzm^(r^it-VL^^ h^TFT^^ffll^TCMOS 

Wk ^^yn-^^m •kmm^'%^m\\z-D\^^xm 
%^Wi\^^xmM^. u^. cMos[pi{^iiiwi-s«± 

IIJ^^$nfcN^^;^;l'^TFTi:P^V^;i/^TFT 

[0 111] m%\t%mH\z^s\.tzmik^%m\.fzz 

MOSlH]?STfeO. 8 0 ltj;P^t^>li/^TFT£Oy- 
XlS. 8 0 2tiN^Y^;L'^TFTOy-xmS. 8 
0 3tiN/P^^10HU<>ttffiT*fe6o 
[0 1 1 2] ^;^c, N^y^;i.STFTfiS^tS^JiTi5i 



( 10 ) 
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0Jb^cf^KXgl::i:oTn^ 1804, 805, n' 1 

8 0 6, soim^^nri.^^. ?^^^}vm 

TFT(Dl5\Z\tv''mS0S. 8 0 9, p' 18 10, 

[0 113] /j:i5, w\-m±\zcuosmm^mt 

mmi<r)xm\zm':^rm2 (a) (D^m^n^. 
[0 114] c(Dmx'\tNm/?mmm< i ^^^^ 

mTFT^^m^^^\Z\M^^^}mT FT tt^ 

[0 115] i^^mmx^-tt-^y^wzhht^. z^o 
if>^uy\t^)y<Dmmj.h\zmMhxmn.'^^K^^ 

±\zp''mRZSv' MlzK^^'^^fz^^zlt. t^uyw^ 

mn<Dmm':fo yr-iJi^^mmLx^) y(Dmm^ ^ o 

[0 116] '^^x. ^fsayom^^zm^mmzfuy 

7-i)v\m9(Dm\zu^. m9\z^^^x. 9001^^^ 
;u, 9 Q2\tt^uymm(ot^^y<Dmm'fu7 7^ 

}l. 9 0 3t^p'*l. 9 0 4tip" 1. 9 0 5tj:ilT 

[0 117] C(Dm. p**l9 0 3(^ii$t^l0'-150 nm 
(f^^6^{Ct^50-100 nm) tb. p* * ICDiJ^n >(7)1S 
3 X 1 0"'-' 1 X 1 0'' atoms/cm' ,f^^WtCti3 
X 1 0"^3 X 1 0" atoms/cm' tU^^iZ^BT^o 
[0 118] p" 19 0 4 0lf $l^30-'30O nm 

(ft^e^lCl^ 100-200 nm) tb. -?-C7)^P >©?i^ 

5X 1 O'^-^SX 1 0" atoms/cm' tT^^^\zmB 
t^. t^o fztzL. ?^^:^)mT?T\t7t^m\Z 

^\.^(DXp- M^LDDmmtLxmt^'Z^mmt'i^^ 
tbht^^\ t)^b^p- m9 0A<Dmm\z-o\^^xtR 
brz(D\t. ^ty^iAmm(omn^^^^^^^mKi. m 
mmzmtt^m^m^\z^^X'i^tp' mm^^n 

[0 119] tc^x. :^^mmx\tu^^^)imT? 
j^p:^^^)\,^T?T(DE^ibh'j-7.mmnz\t^ 
mm2\z^^Lrzmi^(DURvmm {t-n''yy':fmm 
mmvtz^^^) ^fflt'^^ vu^ymm\\z\^^mm 

[0 12 0] ^(DTzisb. ±.mmxmhMm\zp^^^^ 
}mTFT(D^j'-xm^m\z\tY i (D^^-^^^-Dt-n 
-yy-fmm^^b. \^u^ymmm\z\tx[<D^^^ 

^.)mTFT(Dy-'7.mmm\z\tYi (D^^^n-Dt- 



[0 12 1] CCO^. X i ctXj , Y i tY] <Dm^\t 

^n^ti-^x^^mz^-DX^^izmWixt^. seo 
T, ^n'en<Dm^\tm^^f^(^'i^^^^z^'^^xm'^^^ 
tn\f^<. N^^^}mt?9Y^)i^tx^^^'^^ 

[0 12 2] ^tz. z.(Dm^mi^x\tcuosMmm 
ii K y tu^mmmi&^'&^^ < -t^ ctf)^xt 

10 m\z^wm^x$>^. 

[0 12 3] u^. mmmi-^^zmLrzm^(DTFT 
^m^^rzcuos^m(Dmf^^ms\z^-brzf3^. z.n\;k 

^(D±X<Dm^'^t:>^'h'^^X^^ Z.t\t^o^Xhf^ 

x9m^$)^<^x\ cuos^mx\t9' ==simDi)^ 
t^^mz]^sbx^muwL^'^t^^^t%m\.x\^^wm 



[0 12 4] ^tz. if^mm\z^^btzm\zifm%mtF 
20 ^^^)\^mi:Fi:\zh^^\zmmt^z,tt^xt^. ^ 
(7)^^, i^mwm^^vh^^vmTFi: {f^^-^)\^ 

STFT) (^D^b^Ux-rtilO-^lOOcDiVVs (f^^&^tlti 
SO-'lOOcmVYs ) , 5V^*Sb 

[0 12 5] i^mm^} if%mmx\t. -^mmm 
i:Fi:\znbxL^^Mn.^^W&t^tzt>(Dj:^^m 
Lfzm'^mwz'Di^^xmm't^. 

[0 12 6] bt\^mn.m^wmhfz^\zi?>m{^ 

30 {m.m\z\x^}y^ 7>^^» 7^^^it^n;^c7c 
[0 12 7] *^^0^n^LT^A'^;i/H-:/^fT^c: 

[0 12 8] ST, ^IM^^S^fiSIST^^^'^^t^^*'^ 
T^M;^f X Id L t i/^flimiE ^ ^ifflt- ^ J6 cO^Mtl ^ ^ 

^1]% mTJit^yiisyy. y^7.y^ym) ^S^^ 

[0 12 9] 02 (C) xm^btzWtl'^Y^)^ 

^T, v-Ts/Yv^ynM.^'^^^^^^^'^^^^'^ 

[0 1 3 0] ^,lin:&^ti<^>aAS. ^^>K--t:> 
50 mffi (iK^T&^bOiz;®) ti^^^u-nm:^^^^z.t 
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[0 13 1] u^. ^t>&xmm^mi^^^^'^\z\t. 
[0 13 3] ^nmm^mmt^m^. ^^-^mi^m lo 

mz\t 1X10"- 5X10" atoms/cm' (f^^WCltl IX 
10"- 5X10" atoms/cm' ) <DmmXLt\^Mm&^U 

[0 13 4] ^LT, ^mmm^^m^m<DTFT\zm 

IL/c^^. N^V^;HTFT(;)btl^MmE$ 1.5 
-3.5 VO^m^ZiR^^Ctt^Xt^. ^tz. F^^^ 
;i/^TFT(Ciiffib^cS^lCfriLtl.^Ml:E^-1.5— 
3. 5 V f^Ka 6 pJS^T'^ ^0 

[0 13 5] u^. ^mmm(ommmmmi-5<D\^^ 
rnm^tcom^^hi^h-^mx^^. ^tz. ^mm 20 

F Ttxmi}m^^mm^^^^<omm^m<^^h<D 
tt^cttxt^. 

[0 13 6] mmmi) m2 (o \z^.brcmmx 
\t. %mmi^M^^±\zmtsmzLX'j-7.mmi 1 
2 ^ K i/< >sffi 1 1 3 ti)m^^nxi^^. ^mmm 
x\tz,nt\m<omMz'oi^^xmmt^. 
[0 13 7] ^10 (A) \z^stmit\t. m^^mzim 
2 (c) tMxi^^^f)^ y-xmsi \ RU\^U'i>m 
2<Dmmmf^^jS.\z^m^^^o ip-^.. -wz^ 30 

y)^ax^^^n^mmznmi\z^j~-7.mmi iRisv 

i/-r>m*ii 2f)^m^^nx^'^^o 

[0 13 8] tfc, 1 3x^'^n^mm\t. 

^w-D. m^±.x\tm.mzuLx^^^ti\ sgsiatsi 

-300 tixn (f^SMlCtllO-200 Mm) Xh^. 

[0 139] z.z.xv^mi.mtm^L^ty^xif^mm 
mm^mRt^. if^m\x\m\(^ (b) \z^.tm 
tcy-xidi ij^r;Ku^>m® 1 2^j^^T^o c 40 

[0 14 0] C£7)t^SlT5^t^>'l/X'y^Ig^fTO^. 
y-XSSl l&U^KU^vmSl 2^'TX^'<hi^!;oT 

cD^^, fflgjSl ^hW[mzx.y9y^^n^. 

[0 14 1] :L<DmzLxmi<) (A) ommmm 
btx^o fie-^T. Ml 6 7:i^5^^^;i/j^^m^i ^twi 
\:mm^^t^ct\m^fi^xh^. 
[0142] 1 3 ^mm-^ 

' w^mxToi-ot^hho 50 
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(1) ^^^)vxy^xm\zm^:r.v^y^^z.^t 
^^Mwm(D^mz^^i2n\^y'j^&^m.'th. 

[0 14 3] Xv^yC^^-^tLX\t. Sigi§gtc:fe 

mtU'DX^^^t'^Eot^^^^th^'^\zm^^^. 

[0 14 4] f^^. ifmmmm^\mmm\-^^<^^^ 
'fn<Dm^th^^^h'&hz.tt^^mx^^. 

[0145] {%mm 8 ] i^%mmx\mmm 5 ic^ 

LfcCMOSlHlSS (^>A-^lHlg§) c^lElgS^fi)c(;)0*JlC 

■:?i/^T^i i^m^xmmt^. 

[0 14 6] gill {A) \Z^stMt. m^^Z^Lfch 

^tn-m^ik<DcuosB^xh^. co^^. m^m 

®»12 1, P^TFT(D^^<*12 2, N^TFT*;) 
V-X^S2 3. P^TFT(7)V-xmS2 4, ^ii K 
Ui'>m<i2 5;^^e;^^fg$n^o 
[0 1 4 7] ^ffl^S^a, b. c. dti-^tl-^'n 

^11 (C) (C^Lfc-r>A*-^lpIK(Di^^g&a, b. 

[0 14 8] 'Jk\Z. mil (B) \Z^.t<D\t. N^TF 
T ^ P Si T F T <!: T H UOM^ ^: ^ ^^ii 

#??^fr^gii 1 (A) xmmL 

tzn^\zn]t^Lx^^^. 

[0 14 9] ^11 (B) (Dm^^X\tTFTW\±^Wn 

\z^^^^mxm^rhz.tt^x^htz^. m^^^^m 
\\:th^'^t^E\zi^%\zm)\xhh. VkmitLtz'^m^ 

[0150] [mmm 9 ) 1 x\t. imw^m 
^m(D^^\txmz^\.^x u-if-T^. ^\zn)V7.%m 

J: 0^^{l:T5 C i: t) pJfigT^^o 

[0 15 1] ^(r>mi.^%^fz\tv-^-%^%-th% 

UtLX. Any>^>y^Og^nil^>:/-^. ArU 

-^^<r>^m.%mv'-^'-^^\^^hztfi^xth. #^ 

^^>7'^aigg^SU'— tf-$fflUfcRTA (Rapid Th 
ermal Anneal) m^\mm^h^-\-^(^tmMmX^^ 
{tt^^mh^fc}sb. i^m\z7.)\^-':rvV^\^}Lthz 

tt^^mxh^. 

[0 15 2] ^^m>'f%iL\mm%mv-^it^^. 
m^t. iv^n^mm\z^^^nfzyy'fmm\z^ 
t^y). z.(Dm\z^^im%mvfm^\zmmtm±L 
X. mni&^\z^->x^^\mmfrLx. js^tt*^* 
m^%^z.tt^xt^. 

[0 1 5 3] y\oy>y>y (tr-^i^gi. i^u 
=&i 0-6 OS?, ft^wiim 5-3 oe?i-r^, 
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mmwm^i 0 0-100 ox:\zl}mt^^o\zt 
0 0- 1 0 0 ot:t:M$n^ 

(6 5o-7oot:sg) }^i±\zimt^ctm^ 
[0 15 4} ^^my>':^^x\tmm^mu-^yt\z^ 

^^\z\t. u-'^-yt\zx^7-'-Mt^^^^<D^mt 10 
[0 15 5] ^mmm(DRTAm\z^^. '=^mi^m(D 

[0156] immm i o ] :^^mmr\t. mmm i 
rmmbr^mmt^^^xm^ziit-DX. f^-ss±t'K 

[0 15 7] if%W\X\t.Yy<n''^^t.\^X\mi^ 20 
fflfi£TS^CMOSlHlg§ m \ 1 (B) \Z^.hfz^< 
-f) ^^to fli^. Yy<n-^mX^\Z. D/A3> 

% {z.n^-^Yy<n-'^^twm^fzt^\zu'jv'? 

[0 15 8] ^^c:, H^TK'Ji^XlHigS^iLTIiTJI.^ 

y< h^3i<h-r^^j^^-r;«?^. 'yy^)W<vmmxh 30 

[0159] ^T. %m\ 1 <Df^S[Xg^fiJffl LTH 1 
(B) (C^TXg STi&*l7f 

::£7)ttffi^^isi 2 (A) ti^to 

[01601^12 (A) tliSt^^T. 3 0tj::;(/5XS 

3 nj;Tifill. 3 2tiCM0S[HlK<h/ci:^PTFT 
oy^hSti, 3 3frSNTFT(7)y-f S 
fc. 3 4. 3 5tiiij^TFTC0yW MST'feO, 0^ 

^tiu^^^^xmnmrnm^nx^-^^. y^hmss 

1-3 5(0*^lSf<i:LT. 7;i/ = -'^AM (Sc^^2wt 40 

hmffi^^^-r^fci*!:. cMos[pis§<;)y< hss3 

ji3 0 0 0. 3 0 0 iTli^J^fi^^n. ^fcli^TFTcDy 
<hlS3 4. 3 50^H('*>, K^kTJl/^-'^AT'^^i; 
^llSSftliS 0 0 2;!i^J^^^nTt.^'5. l^ffiK^t:l^3 
0 0 l-3 0 0 2(7)J^e)c:^ffiti, ^M^^il if^^itCl- 
[0 16 1] $^c. ^rW hmS(?)*-*i|ef<hbT7;i/5-C' 
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(tbTiJ'Vi?^;!. (Ta) hmt^y^)\^ (TaN) ;&^b 

N) \mim.m)\^^:z.^um^'o^^<. ns^ftM 

[0 16 2] ^ffi^ftlKS 0 0 0 -3 0 0 2X\Z\X. ^ 
{ba^KS 6. Sf[:^{l:S^K3 7;!;^iSttbtlTt.^^o 
S^b^{ba^M3 7(^«;t»>?lCK{t:a^]^^J^^tTt> 
li^TFT, CMOSlHlSStr4ol/^T. KS^ItK 

3000-3002±tC(5, ^{tS^K 3 6 . Kik^fb 

[0 16 3] mt'^imnm^i h\z. -m.mix^.x. 
[0164] EI12 (B) ii^-ru>^iDig7:i^fTbn 

T, *S^tta^K3 0 0 3 Hn^ 13 8, 13 9, 

i 14 OTi^j^^^n^o z,n^^m(^nmu%.^\t%% 

[0 16 5] *tC. CMOSlHlgScDPTFTt?^j:^S^ 

i^^^uvxhTx^ TlXT. -r:r>a 

imxh^ir^uy^Wm^. **iS0*JTH5feg»L 

;tU>Sgc7)3fg(D7ig(07t^D>$»LT, p*'l4 
1, P" 14 2^&J^3KTi.c 7^cC*5, p- 14 2(7)T1 
IC. XttXlt*MMtcMtt?:i:il4 0^^S#'r^J:^ 

h^. p*'i4i, p- m^2(r>nmu^'^\mm\% 

fC^LT^^. m 1 2 (C) ) 
[0 16 6] U— tf-7i:-JUX@^fTt^^ ' J > 

3 0 0 3<?)^^tt^&#T^o ^fc. IwIPSlc^jfjnbfc^ 

mt^'i7ox^< tu-^'-7::z'')i<j)mzA^m(Dm» 
m^m<z.tf3^xt^o mi2 (D) ) 

[0 16 7] :k^z. l§ltta^M3 0 0 3^X7^>y 
LTStt*^^l4 3. 4 4^mmt^. U^. CO 

[0 16 8] f^:^. mm<DU-^-7::z-)\,xm\m^ 

&.^mm^m^mm4 3. 4 4\zmxbxf)^^no 
[0 16 9] ^bx. mm\t^^tmm^m^bx/^ 

^'-:^y^^'i=T^K CM0S[HlgS(?)V-XaS4 5 (N 
TFT) , 46 (PTFT) . J^S H K >l|ffi4 7 
B^t^o tfz. Si^TFT(0V-XSS4 8, 

•^x^tbx(7)^i&mt^rc^. *^mmm^x\t-77.^ 
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mmtm^z.t\zth. mi 3 (a) ) 
[0 1 7 0] ^1 3 (A) (^mmf)^%^nrci^. 
}i^jiy^>^xm^n-DX^^^)mi^m^b 1-54 

[0 17 1] ^Tz. mmTFT\mi 3 (b) 

vx^;^7ir'7 h^J^^i^tt. -7X^7^115 0(DTt'ti 10 

[0 17 2] m^TFT\tv-7./\'U'i>mm^^^ 
m^<D^mm(Dm\zxn^t)^(Dx\ tftmsc^he 

\zt^ctf}m^bi^\ 

[0 17 3] T^io. ^mmm\tmh^^Li^^tEt>n^ 
-'mmmr$>^. ^mmm^^zcDmrnzm^-^n^^t 
\tt^i^\ nm^^t. ^mmi-4xmmLrztn'en(o 20 

[0 17 4] :k\z. mit^it^mmxu^^mmss^ 
200 m(Dm^\zmf^Lx. ^<D±\z^m^mmxt^^ 
Mmfi&mmse^m^t^o ^mmmmsetLx\t 

[0 17 5] 'A\Z. ir^liie^J^S 6\Zt^LXU>^^ h 

t^-ji^^mf^Lx. mmmmm (im^\z\tiTO) -/j^ 
hmf^^n^mmn^s 7 ^m^t^o mm\z7i^mit^ 
noxmis (c) \z^.tmu7^^^:f'^h'j^:^s 30 

[0 17 6] 'im. {i^^<DM)m^xm^mmLx^\^ 
mw.tj^'r^ K ^} ^ 7.mwLt(Dm\zm^m^^n 

[0 17 7] *SISg^J(C^Lfc7i>x^ >^-7KU 

^T^mmi^m-^ \zm:un ^--y^um^ 1 mx 

(1) y< YnMn^-z:^^/ 

(2) if^uymmw.n^-':^y^ 40 

(3) m^^m^mn^-^y^ 

(4) ^^Vny^^vn^'-:Ly^ 

(5) v-x/Ki/'i'>m^/^37-->^:/ 

(6) I TOn>^^ H/t^-->y 

(7) I T0/^3^-:^>i:^ 

[0 17 8] J^±CD^I'. l^^tC'>?^j:liTXi^^T7^ 
5 din LTc^fiEOT F T ^ffl liT g S lIlHlgS^lf-r ^ C 
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^\Z'm.'^^Z.ht^X'^^. 

[0 17 9] f^^. i^%%m\zw^\ytzmm^v^)^7sm 
^(jy-^^^mti^^Mzm^mx 4 (a) h^-To 
014 (A) x\mi^m\zi^'mmx^^^fzm^'k 

[0 1 8 0] ^ 1 4 (A) iC^rS^rA-A' T^^L 
^cirM^Ti^^l 4 (B) T^-So ^13 (C) X\m^^ 
X.f^t^-ofz'm. 014 (B) tC^-r^lry-r HE^ch^ 
mz. y-r hE^i:l^i;7;U^-'>A^T7^cf:^$ftSB«l 

M3 0 0 STli^^^tJc^tlTl/i^o 
[0 18 1] CC7)^ftE^5 8tlKK>m^5 OtS 

1:1-^^^ {^Mxmt,f\fz^m \z^^^xm)'^m. 
(cs) ^mj^t^. :z(Dm. m^j)^m(Dmmmty-i 

(Dmm\t^^mm\zm^-^ti^ hox^tu^K 
[0 18 2] immmii) ^m^j i o Tt^. u-it* 
-mM\z^D^^^itLrz^mwm^m^^x. m-m^± 
tcK7^A*-iHig§ (^jSigi!jiHi?S) tmm-^ h 

^t^-i^mi^btzm^^^Lfz. *ll»JTti, RTA 

tc J: 0 ^^^itLrz^mwm^m^^x'=^mi$^m^^^^i\:t 

[0183] ^15 {z^mmm<Dj^mxm^^^t. m i 
^(Dn^\t. mi 20)^n^mmr^o mitmmmm 
37±\z. m^m -^-600 nmm^^Bmmmm^m^r 
cx\t. mm^20Qm tt^. :k\z. mmm9xfR 
LTz. RT A\z^^mmi$.mz^D$mn^mm^^^ 

[0 18 4] ^^mm(D^^itxm\t. /\Dy>^>7^ 

(tf-^igt:il. 15/im, &^0. 4-4Mm) 

l^^o ^Tzyy-f^^l ommm(Dm^mytLx. sw. 

^^^LXt0^^m^\Z^r). BB|^P#rp1^^ 1 0-6 0 
&\ ^^&5JCH1 5-3 Og^<i:/cC^J:3i;Dlgn-r'5o ^ 

tz. /\nyyyy'y<D\tit}^mmLx. ^mm^mi^m 
^ 7 0 0-^-1 ooox:\zi}m-r^^o\z-r^. ccx 

^^mmo. Smm/sec (MW^P^I 2 0 i 

/\ny>y>yc7)m:'3^7. 7wtLT. i^^a^i 

PgK<^9 2 OtS^tCilPgiLT, m^it^i^X. f^^^ 
^^K3 0 0 4^£:#6o 
[0 18 5] RTAIIcfc^i^afkXgO^. X^^vTU 
tf-^ Y A G U— tf-§(7) U-lf-7t-^^n<^:|WI^7^j: 
^yt^WMLX. i^^tta?gM3 0 0 4^7--jl.T'5 
^J:t.^ C(^7--;HCJ:oT, i^^ttaSM3 0 0 4 

^zn^t^$¥^m^6ff)^^^i\:^n. ^^^\if)^m^•^n 

[0 18 6] mm^pi'cfc^stses^Tt^i^^ibt^sci 0 
m^^mt^t^. RT A\z<^^!^^itxm}ttmMmrBW 

^{zi1y7.mmz•^^^^.^y:A-i?f}i^]^^\^^t^^om 
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[0 18 7] RT Aiz^^^^^itxmm(Dxm\tnm 
mi ot^m\zmmtn{t^\.K mis (b) t-^ru 

13 8. n" 13 9. \m4 Of}mi^^tl^. *tI0 1 
5 (C) n^-r^n>^^^inigt:::fe(.^Tp**l4 K 

[0 18 8] 015 (D) tc^-ru— tf-T-- 

mz. mmbtz^mm oj>rzs^^o» (Df^mt^>n 
Amm\z^^^yKmit^rT->x^< t v-^-yzz-yv 

(7) f ' tK^ (7)^^111^ ^ < C i T ^ -6 o 

[0 18 9] mi 5 (D) sz^.-^^mm^ntz^. m 

13, 1 4{::^-ril5S0iJi 0(7)f^®[Xlil::€£oT, h'^ 

[0190] 1 2 ] %mm 1 

0, 1 1 tI^LfcXli^tj;M/ci:^^fi£T7i^x^'y*x'h 20 
[0 19 1] *g^SS^J<7)1#S[t5. $-f. l/-1t-7tlCci: 

tD^.j[lPXg, ^««7C^CDy'y^U>^Xgi^^^»Jl 

Oiltl^trfTr*. 

[0 19 2] ^LT, *IISS^JC04#^ti^^:^;U?^^M 

mi 6{z^.rm\z^mmb b^mmzmmvi^jz^ 30 

s^^LTBsi^^n. ^'^m^m\z^^:^-}mf^mms 
1 -5 4c^i^TfTt>n^o 

[0 19 3] C(^^t;:|gii 6(^t*^^TU-if-7--;i/ 

^^orz^^^<^<Dm^WL (Out Diffusion ) ^m^^Z.t 
[0 19 4] *^J£0iJti0®l::^$nfc<giilcK 

±xo%mm\z^^^ti^m^t<Du^^t^ikt^^mxh 
[0195] {-^mrn 1 3 ] :^^mmx\t. -^mm 1 
7zz-)vxm^'^^Ltz^^m\^^st. mmt 

Xg^ti^:t>K-tf>i5^S<&fflO^T'J y^mwl^n' 

I38(hn- l39$:^^fi£T^o (0 12 (B) . 01 

5 (B) #B9J o ;!^('-r:t>H-e>^^llJ:»37}<n> 50 
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€:^j!j[]LTPTFTt/j:'54^®^^l±fCp**l4 1 , p 
' 14 2<&J^^-r^ (01 2 (B) , 01 5 (B) # 

[0 19 6] ^(DVmXRi:A\Z^^7^'-)\^Xm^fx 

:^mmmx\tRT A\z^^7zz-)mm\z^'Dxm 
m^nrz^f^m oj>RU^^a» ^f^mtt^mwm 
oiftTK^fb mm6fm^LU^^'it>\'-}:^>^xwj 
>'^t>u>t'~'m^z7i^m^n^^j^^tixb^orzib) ^ 

(0 17 (A) ) 

[0 19 7] :k\z. u-if-7--;i^xg^fTtv 
tf(^^itlDXgT*^S{t:Lfc¥®*l^ll)^^^l:$-ti:, 
^SIl^efcST^o ;^cCi3, cc>U'-lf-7--;i/Xgti 

[0 19 8] 'ik<Dxm\tmmmi oics^^t^^t.^^ 
43, ^mmm^mmz^'^tirzm7t\zm^^n^ct\t 
Ts.^\ mm^^t. ^mmi-^4xmmLrz^n'en(DT 
FTmmo^m^^^^Lxmmumy^^mi^tx^^m 
tf-^fr^t^^i^o ^fz. ^^mm\tm(D±x<Dmmm\z 

^ $ n ^ ^ fit£ ch CO m ^-e- 1> AM t^T ^ ^ o 

[0199] mmm 1 4 ] 1 0 

\z^^brzi^mxm^m:^tLx. K^mm^^^^m^ 

mm-^ h u ^xiHig§oft,«©ii^(^±M0<^0 1 8 
(A) c^-r, 

[0 2 0 0] mmmi ormmLrz^^tmi:t 
z.^\m-m^^i^LxmL. mmtmmirmt 

^fz. mi 8 (A) ^B-B' xm^bTzWjmm^ 
018 (B) (c^-r» 

[0 2 0 1 ] tr, ^Jg^sj 1 0 <hS;^j:S.#Ji^Sga^ 5 

9f)m^p^^m\zjKf)^ox^^^.^x$>^. K^m^t^m 
mi oiz^btzmummmtm-DX. mum^^<r^ 
ti^^o^m^u^^^fzib. mmnme i(Dmm\t±x^^ 

\zm^^(7)X^^. 

[0 2 0 2] ^fz. :^mmm(Dm't. \'u-i>mm6o 
^^m^p^±m\zji:^f. '^mrmofK^^^.mx^mE.m 
5 9tm^t^m\zmmt^o cot^ctxmm\H(o 
^^^m^^mtLxmmr^ztfi^xt. ^^m^m 
^r^z.tf)^xt^. mm^m(Dmmmt. mmmitm 
3 0 0 4, ^immm 3 e , mitmtmmm sitt^ 

[0 2 0 3] mmmm e 1 \m^\^mmx$> d , ^w^^ 

om^7)[^^z^0A^rz\t7)l^zz02:.^i.^^tt^ 

mm^&mm^^.&m\zmmr^ti^mmmm^m\t^ 

t^^^mizB^^'D^ixu.KMm^mtu^bxm^ 
^j2:^f^x^f)^'i^wxh^. 
[0 2 0 4] /j:i3, ^nmm^mm^z^^-^nrzmmzm 
^^n^z.t\tt^\.^. mmm\t. nmmi-4xmmb 
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[0 2 0 5] [mmm i s ] ^mmmr\t. ^mm i 

[0 2 0 6] ^-r, mmmi o<Di^mxm\z'i^r:>xmrn^ 
5 6tLx^^i^^^-r^7^^))mm^m^^^.^L lo 

(A) ) 

[0 2 0 7] ^19 (A) (D^m^mtzi^. m^mm 

u;u^7)^ffii^6n^o ^mmmx\t.^yyT^ h^^m 

[0 2 0 8] z.oLxm^mm^mf^Lfz'h. m^e. 20 
5. 6 G^m^Lfzm^o^^m^mzm^Lx. ^<d 

^ct^^mx^^. 

[0 2 0 9] Z.vbxm^mmf)^^U^':/yy^'^h^J 

6 s^mf^Lfz^. 'A^zi Tornxmi^-^n 
^mmmme 9^m^r^o ^'^mmximmmme 9 

mmmm<Di&mf}^Bu^Dm^nz$>^) m\zmmmm 

^^^n^-^z.y^T^. 30 

[0 2 1 0] ^±c^«tiLTiii 9 (B) \z^.rmfm 

w.ut(Dmxm^mm^m^Lu\^^t\^^o%\\^.i)^^^. 
[0 2 11] f^^. i^'^mm\tm^\z^s^nfzmmzm 
'^■^n^z.tm^^^. '^m^\t. ^mmi-^Axmrnv 
tz^n^n(DT¥Tm'^<^§Lff\^^'h^Lxm.mt^mit^ 
miRhxmw^%[^nx\m^\ ^tz. i^%m.m\t^(D 
±x(D'^mm\z7^'^nhmi^t(Dm.^^t>^fi^^mxh 40 

[0212] mmm\ 6 ) if'^mmx\t^mm 1 5 
t y^-^v^)^x ^m\^^rzm'^(r>m \z'd\^^ 

xmmt^. ^wm\z\t':fyy^'^h^)^7.t\.x. m 

[0 2 1 3] gi2 otciji^T, S6\'i^m^mmm^ib 
u^mmmmm. 7 1^7 4\tmm\^mf}^^u^:/yy 
^ v h ij i7 X ^ rz\t:fy y^-^v^)^ y.-^mf^^WMn 



[0 2 14] ^fz. *^SS«HJ<^y^«y^>Th'J^Xti^ 
W^X-h^tz^. '^yyO'^V')0 7.h\^X<i:>'\^'mm- 

^z^^ummijmf}^^)^. ^r. 7 ixm^n^n^- 
>\tn^>m^ mmmm ^zmm-^nrz:/yy^'^h 

m^ti^. z.(Dmz^^mm^m^ti{tg.mRmmmt^ 
^^jizmmxt^. 

[0 2 15] ^fc. 7 3T^^n^A^->HCNM0 

sm^cD^j-xmmtmmLxioD. mmmmtLxm 
mtyyy^'^hvc^T.tLxommt^^Lx^^^^. 
^fz. 7 4x^^n^/'i^->iftmm'^h^)^7.\3\^\z 

Rm^ti^-fyyC^^h^JC^XXibr). g^&^t'EH-^ 

TFT±\zmn^n^o 

[0 2 16] ^LT. ^yy^-^h'J^^X i^fz^tZfy 
yC7'^h^J^7.^m^^mm) 7 1 -7 4(D±JltiMrX 

mmmmm7 sf}^m^iihn^. c<Dmmmmm7 s^m 

^rz{t^n^o:)mmmxm^^n^. co)mrBmmm7 
5 mkizmm^m<Dmmi^t Lxmmr^. 
[0 2 17] z.oLxmmmmm7 b^mi^Ltzih. 3 
y^^ h7j^-;u^?^fi£LT I ^oxu^mnnM.7 6^ 

hu^x7 4tmmnm7 e t<Dmx^^^m7 7^m 

[0 2 18] Z.Z.Xmm'^hV^X^^<D-fyyC^'Th 

^j^x(DRmm^m2 i\z^t. mz wmi 4 (a) 
\zmtn^mm\znLxy^y •;/^vhu^x78 
'^tDi^rzm'B(ommmx$>^o ts.^. 7 9x^.-^n^± 
mmmmm. so\mmmm7 9tri5<D\^U'iym 

mt(Dziy^!7 h^x$>^. 

[0 2 19] y^'V^V hU^X 7 8ti^5^6<]t'EII-^ 

TFr±^m^^. ^mm^mms i^3>^^ h^s 0 
\z<D^mo^^^-r^. ^mmmommmmm^^^ 
mm^zi5\.^x\t. ryy^'^hu^T.o^^^mm^^ib 
fikm^^^^ms lomm^fK^i^ mum^i^±t 

[0 2 2 0] u^. :^mmm\mm\z7r:^nrzmm\zm 
^^n^zt\tu^\ ^m^\t. mmmi'-4xmML 
rz^n^n<DTFrm7^<D^m^±i}^Lxmmumm^ 
mnLx^^wcB^^fr^i^t^^K ^fz. :^mmm\mo:> 
±x0^mm\z^'^n^m^t0m^'^t)ik-f}^'^mx^ 

[0 2 2 1] mmm 1 7 ] :^mmmx\t. mmm 1 
0 L Tzmm t^mu^TFTmmxjc^v'^^f'^h 
^j^y.&m^mLfzm'^mi^mmir^. 

[0 2 2 2] m22 \z^.tmm\z:H^^xm^mmu.^. 

KDmmM in* m^^rz\tp''mw t^o, ^mm 



( 16 

29 

[0 2 2 3] c<Dmr^mmtt^m^. ^^^)mf^m 

%7--^\^mmmmm's^\z^'DXf^vn,mt^ 
<Dmo:)m^^m^^'h\zi&mt^ctf)^'^mx^h. m 

[0 2 2 5] /ct4o, ^^mmcommt. mmmi'-'4x 

ii, mo)±x(Dmmmtm^'^t>it^z.tf)^'^mx^ 

^ti. ^^mmimmiz^^^tiTzmmzm^^n^ 
ctm^i^K ^if£#ti. ^mmi--4xmMLrztn'e 20 
n<DT FTmm<D§,^^^^^Lxmmumm^m^Lx 

[0 2 2 6] mmm 1 8 ] :^^mmx\t. ^mm 1 
0-1 s\z^brzm^(D7c^f'^:f-7h')^7.mmz^ 
\.^x. ^^m'F'tommmmizmt^mM^nr). u 

hif- (Fpc) ) tmmt^^'f-m mr. f 
Fcm^^-f^tmo (Dm:kmx^-DX7^^^':^-^h 
^j^xsm(Dmmz^m'r^. 

[0 2 2 7] ^/c, ^2 34oUT, \01\t:^y7.m 30 

IS. s 6^tmBmx$>Ki. mmz\mi (a) ii^^n 
^Tmm 102. ^{ks^m 1 0 4 B:a;^{b^^b^^i^ 
1 0 5i(o«i^jgTigfife^n^o ^fc, ^(D±\z\tm 
2<Dmwims7f)mj^^nx^^^. z.<Dm2(DMmms 

[0 2 2 8] ^mmmmm\t. ^r. m2(D^mms 
ifimm-^yT.m^i 0 i\zi^Lx\^^^}^.x^^o z.<D 
mm^nm-r^tz^\z{t. mmmixmnLtzsmEO) 

m-f^zw^t^mmms 6^^±},zmm<'S^^mf)^$> 

^2coga^l8 7 0Tite^^@t/i;tf^XSSi:tT4o 
< F P C ^ L o 7:>^ 0 ^ E « -r C a: ;5 < T t ^ o 

[0 2 2 9] ^tz. F ? cwmi^wz^i.^x\t. torn 
(Dxmxmmi^B^^ 6h^^mz^.^L. ^<d±<di 
TomB 7i)^m2<D^mms6tmmt^mtj.mmft 
c(Dirom5 7\t'Pu<thF?cmm'f^x^ 
2(DmmMse±\zmm^tix^^ni<t&<. m^^z^-o 

X^tmm/'^y K th LT F P C©f^tt^(0^JC5£uO/1^ 
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[0 2 3 0] C(DlTOmS7\tWZ^:^mnmS8 

^m^brzmz^ij\^mmm^\zt^n^mm\^m^ 
yrmtLxmrnt^. 

[0 2 3 1 ] -^LT. FFCWL¥^\m^m2 3<Dmm 
i^chLfcb, ^:3^tt^S]K8 S^fflUTFPCi^^S 9 

^E^f^o ;i ^ LT^ 2 3 \z7rs-^mmm.mm^%^ 
r^z.ti}^x^^. :i<Dm^t^mmT^^mmm\o--2 
0 \z^.hrzy^y-^ h u ^:7xgistciifflT^<t^g^ 

[0 2 3 2] mmm 1 9 ] i^nmmx\t. ^m-n v 

7.^^}L\Zi^^Wm'FFT^'^^^'t^\Zhfzr>Xn^ 

--y^mm^'^m't^fz^o^x^\z'D\^^xwim' 

[0 2 3 3] %m.1^y7.^WL}L\ZWmU^m^^^^^ 

m^mm^f^^^fzm^mi)m^'^nx\^^^. x^-y/^- 
u%x\t. \ik<Du^c^)vn<Dhh~^(j^^^^'^mz 

[0 2 3 4] 2^|^M0iJ<7)Ji'&. 1 tSCCOU^^^jKC^^LT 
[0 2 3 5] ^24tl4o(/iT. A. C. G. I/^^-> 

H ^ -f A'- iH] g§ c^^as ^f^^-r ^ «6 <o [Eiss/^ ^ - > 

^mvy-^ n-B^<Dwy)mhmw-^^-yxh^. ^ 
^-yxhh^ 

[0 2 3 6] c(Dm\z. m-mmo^mmm.mzt^m, 

mt. ^^(Dwtmmo^^n^-yxw^bx. p^as 
\t^±\zn~-u^n^-y^my)i^mmLx±W(Dn 
^-y^^^no. 

[0 2 3 7] z.(Di5^^m^^^h. m^n^-y^Pkm 
xt^fz^. i^o^u^^Mzmti^tsm^n^-y:^^ 

u^^)i^m^)B\tctx. i:<Dm^±m^m\z^Lx 
^^jt^x^^(DX\ '^7.^^a^yi^t^mw^f)^ri. 

[0 2 3 8] f^^. 0jJ^tM^VhiJi7Z|Hl?S:^^SXG 

AT^^Ji^. fs-n^\z\VLi%m%t'^ms. n-n^\z\t 
mmm'^w.s. seot. m^(^F.n^-y<r^'fx'nmz 

V^\t. fT:^f^ti5lElcD^0Mb®)tT^T-rao -^fz. 
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[0 2 3 9] c<Dm\z. ni5{^'&z^my5\^(DmKimLm 

c<Dmw\\^^^mtn\:^. atv (TK/\*>xhT 
V) (Dmu\nox\mm^t^^-orzM^muy''^ 
< h^^^z^m-f^ - t'f)^r*t^. 10 
[0 2 4 0] mmm2 0) ^mmmntmmm lo 

^mf^Lrzm^mwzoi.^xmmt^. ui^. ^mmm 

S1S± t'f^S ^ n^c j^X ^ T F T T^fiJc L T l> ^ o 

[0 2 4 1] c z.x*:^mmm(D AUL CD (D^m^m 2 

StC^To 1^2 5 (A) tl:fel/^T. 1101^^7^X'1' 20 

yvhu^:7xs^ST^f9. ^(D±\z\t^m^m(r)TFr 

\Z^'DXm0'^h^J^:^m^l 10 2. V-X«|lllHl 

s§i 1 0 3. y-f hMRiiEis^i 1 0 4-/3m^^nx^^ 
^fc. 1 1 0 5(d;^f^s«-e^^o 

[0 2 4 2] :^mmm<DAULCD}ft7^y-^y-^h^J 

^xss 110 1 i^f^s^ 110 5 t-^^^m^m^x 

1 1 0 5 ^^01^^. ^tBL;t7^'T-^'yvhU^:7XS 
Sfl^LTFPC (7U + f>yjU • :/U >h • -^^-+7 
h) 1 1 0 6<^^^^LT^^o CCDFPC 1 1 0 etCj; 30 

ox^^mn^m^\HW^^t^mr^. 

[0 2 4 3] ^fz. FPC 1 10 e^^of^tt^s^fij 
fflLT I C5"'>yi 1 0 7, 1 1 0 ST^^'^OMtt^nx 

w-w\m^^. m^umm^i^vz}>mu±\zm^Lxm 
fijc^ti^o gi8Tti2P^o{^ttenTt.i^;i/^. imx 

[0 2 4 4] ^fc. ^2 5 (B) £Dli/d:^fiKfe i: D ^ 

132 5 (B) \Z^^^Xm2b (A) <hl^-CDgI5^lj: 40 

mcnn^i^Lx^^. cz.x\m2s (a) tic^^ 

oXm^^ntzaz^y^m^l l O 9tI<J:oTfT3^J^ 
[0 2 4 5] Dv'y^[p]g§l 1 0 9 hm^m 

ggiios, 1 1 0 4t^m\zcuos]s\m^m^tL 
xm^^^n. ^m^m^mmLrzm7.^iimT FTxf^ 

[0 2 4 6] ^fz. :^mmM^mmLrzTFT{tAML 
CDcOX-f •y^>^^^<hbT]^n(::^). EL (XU^ 50 
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xmrnr^cth-^mxh^o ^tz. )^-i^~t>i^^ 

[0 2 4 7] i:x±a)m\z. ^mmm^mmLfzTFTx 

u^. ^Bmm^^z:^^^xm%^^mmu'^. mm 
mmn^yt^&dmn\zm^r^^m^rz\t^<Dm^no 

[0 2 4 8] ^fz. ^^mm<DAULCD^^m't^^Z 

$>rz^xfyy^'7ho^::^^m\^mm\\zm^ixh^ 
i/^L. y^j'^y-^h^j^T.mmzm-f^m^ (bmo 

n TFT) tLXh^^K 
[0 2 4 9] ^fz. tiv-y ^ )V^-^m^^Xtiy-^ 

fr^^'u'DXh^\^^L. ECB m^mm^m^n) ^- 
h\ GH (yxh^xh) ^-\'UExm^^mm\.. 
tiy-~7 ^ )v^"^m^'^u^^m^t\.x^A^^. 
[0 2 5 0] ^tz. mmm%'\%m WAmzmm-^ntz 
m^(Dmz. -^^ {?u\yyx7v^^m\^^^mmzhx 

[0 2 5 1 ] mmm2\'] mmm2o\z^i.tzAu 

n^. u^. if^mmm\zmi^m^m^h\t. amlc 
D\zR^^n^m%^^^m^^m\.tzm^ut'^m-t 

7.^)Vt}:^y. -yni^x.^^-. yDvx^7x3> 
TV. FV'^>hx^xyU-r, :ht*y-v3 

[0253] ^26 (A) \mmnmx^ 2 0 

0 1. ^P^tl'^2 002, ^PKti^2 0 0 3. 
Sg2 0 0 4. Sf^X-r ^y^2 0 0 5. 7>T-:J-200 

6T'^fi£^ti6o 2^^^H^t^^^gfi2 0 0 4mzmm 
r^ctii^xt^. 

[0 2 5 4] gl2 6 (B) \t\iy't:^^yX^D. 
2 10 1, ^^.mm2 1 0 2. #^A^gi52 10 3,^ 
f^X-r ';/^2 1 0 4. /\''yrU-2 1 0 5. ^^^2 1 

0 exmf^^n^. :^mmM\m^^mm2 1 o 2(riiffi 

[0 2 5 5] 112 6 (C) ti^:A*'1';i^n>tfa.-i?' 
-lf>lH3>tf3.-^) T^O. *^2 2 0 1. :^^^g^ 

2 2 0 2. ^^8^2 2 0 3. }if^X-f 7 ^ 2 2 0 4 , ^ 
^Sfi2 2 0 ST^^^n^o *^^§^li^^^g2 2 

0 5^[IiifflT^^o 

[0 2 5 6] ^26 (D) H-7'>'> hx-Y X^U 

<T^0, *^2 3 0 1 . ^^gg2 3 0 2. A'> 
2 3 0 3T^ifi£^n^. ^mM\tm^mm2 3 0 2 Hii 

m-^^ctii^xt^. 
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[0 2 5 7] ^2 6 (E) {•i.V7m':/ai^:L^^-X*$> 
0. *#:2 4 0 1 , 3tii2 4 0 2.. ^^g® 2 4 0 3. 
ffl^iet'-AXyj ^y^2 4 0 4. 'J:7Ui>^"2 4 0 
5. 2 4 0 6. Xi>U->2 4 0 7T^^$n-5o *^ 

0>^ti^^SM2 4 0 3(ij@ffi-r^:i<h;0^T'^^, 

[0 2 5 8] ^26 (F) H>'D>h^yDvx^^- 
0 . 2 5 0 1 . Tti^ 2 5 0 2 . ^ijk^M 2 5 0 
3. 7^^1^2 5 0 4, XiJ7 U->2 5 0 5T^fi£^n 

§o *%BJti^^g^2 5 0 3{zmmt^:it^^x*t 

^0 10 

[0 2 5 9] :^mmM(Dmmmm^tmisbx 

-r <i: fgffl T § ;i i ^ ^ o 

[0 2 6 0] immm 2 2 ] ^ii^0<jTts . ^mmM 

:^I^Sg^?*JTtSIIJS^Jl 0(C^Lfc<ifiJcC)l;^ii^S 
fflLTl^^o 20 
[0 2 6 1 ] ^Tz. m2 7 (A) tl'>7 M/vX^lHlg& 

2 7 (B) iitt(D^mw\^mx^^. ^mmmx^(tm2 

7 (A) i:^2 7 (B) t(D^mmmmt2MJt^LXl.'^ 

^(DX\ m2 7 (A) (^i^H^tci^iiT. i^^^iij^;;i;T0 

2 7 (B) C»}?^^#.^.1-'6o 

[0 2 6 2] ^2 7 (A) l'43liT. TFT (a) ~T 
FT (d) SitKTFT (g) -TFT ( j ) T^J^K^tl 
^mmitt^Oy^ \^-(>Ji-^m^. TFT (e) . T 
FT (g) T«fi£^tl^[Hlg§ti<>/\'-^lpIgSTfe^„ 30 
TFT (e) ^yyjUy-f H^itcOTFT^ffil^i 

[0 2 6 3] ^fz. 1 2 0 UiCLK^ (^^O-yi:?^^ 
^) . 1 2 0 21SM^CLK^ (K^^ay^m^ 
m. 1 2 0 3tj:GNDE^ (ify>Vm). 12 04 

tivddii (mmn) x$>^. cn^(DtE±f)^K}<Dfm 
mmx^.-^ni>mm\t±xm2mmm mis (a) 

£D4 5-5 OT^^n^) T^^o 
[0 2 6 4] ^fz. m^\tl 2 0 5T^$n§E^t^T 

FT (a) (Dtr-i hmmtLxmm-r^. :i(Dm\z. s 4o 
±f}^Do:)mmmmx^'^n^^mm^t±xw, i 

(^12 (A) (7)3 2-3 5T^^n'5) TS)0. Cin 

i^f^i <Dmmmt'^mi^mtf)mu^m^^mzy-i h 

[0 2 6 5] :^mmMX\t. TFT<Z)V-X{BiJ(Cti:t- 

}^\^^>m\z{f^>^^^y±:yhmi^ m^. oitm 
t) ^m^^itzmf^tLxi^^^, v^-dx. m27 (b) \z 

^l^XTFT (a) - (d) Xm^-^tl^C^ u y ^ \^-( 
yj-^-^^^^miZt^t. ±;0^bi®(3ov/of/ov/of 50 
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[0 2 6 6] iP^. TFT (a) t (b) (D^^X\tm 

mmi oxmmLrzM^TFToyyjiy^ hmmt{^ 

t^f^i;^fiJc<h7'j:^Tt.^^fci6. ov/'of/ov/'of(7)^tc^ 
Om-^n^. ^tz. TFT (b) *t (c) CD|fP53^TtiN 
TFTchPTFTchTKU-f >m@^^®{[:L;tCMO 

[0 2 6 7] i\^i(D^mhs^m\zi,tmmx^D. TFT 

(e) t^yy;i.y-r h^iigT^^t^TGND^l 2 0 3 

^miz^TFTmit^m^^rix^^^. 
[0 2 6 8] i:x±omt^m^\z^^x. mrfmm^mt 
'r:itu<Mm^^^^iibrzmm^(7)m^'=^mi^\B\m^ 

[0 2 6 9] i^mm 2 3 ] :^^mmx^t. :^mmM 
(Dm:^^'^mrFT^mi^^xm^Lrz^m(Dmf^m\z'D 
^^xmrnt^. ^r. nyyym^ m^tE) Run- 
a^x^y^mm (0®*) ^m^Ltzm'^omiz'oi.^ 
xm2 s^mi^^xmmr^o :^n^mx\tmmm 
2 o\zir.Lrzmi^a)mmm^mmLxi^^^. ^tz. m2 

8 (A) \t^^/^^->X^D. m2S (B) {t^<D^ 

[0 2 7 0] ^2 8 (A) <7)lpl£g/^^->tC43liT. T 
FT (a' ) - (h' ) f)^:^mm^^m^Lrzr FTX 
^0. TFT (a' ) . (b' ) RV^TFT (c* ) , 
(d' ) X^tl'etl-'OO/'^yyr^^^i^f^LXi^^ 

^tz. j-^yyyiEimmm^hu^xm^tmm^z 

[0 2 7 1 ] ^tz. TFT(e'). (f*) RZST F 
T(g'). (h')PTFT) (D^rXtn^'tl—'D 

y^Mmh^tzmm-^ h v^y.^mtmmo)mrfmEEx 

[0 2 7 2] CZ.rTFT {sl' ) RZS ih' ) xm^^ 

'^n^/^yyr]B\^izmBLxmm'r^. i3ouiT 

FT (a' ) (Dy-xm® {Vddm) . 1 3 0 2(3:T 
FT (b* ) (Dy-xmm (GND^) .1 3 0 3tiT 

FT (a* ) siu:tft (b^ ) (D^mvu^>mm 
m x$>^o 

[0 2 7 3] ^fz. \ 3 0 5\t\^\^-(>mmwmim 
mm in' m) . 1 3 0 et^v-xfiijcomiJ^mi (n 
' m) . 1 3 0 7\mmit'^nrzimx$>^. u^. t 

FT (b' ) <D:^hmm(Dm^X^D. n* m<DRt>D 

\zv''m^^miibnx^^^. 

[0 2 7 4] Z.<Dnyyy^m:imMmW^^m^rzisb 
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m\z\t'^:^^ty-ty hm^ (of) ^m^-^nx^^^^. 

[0 2 7 5] Uii. ZOmf^ltTFT (c' ) Rtf^T F 

T (d' ) xmf^-^n^/^yyy^E^iz^^^x^^mx 

[0 2 7 6] ^tC. TFT (e* ) RUT FT (f ' ) 

xmf^^n^yi'n^x^ y^^mzt^ELxmmr lo 

-So ±ai(7)/N*-y 77lHlg§Oy-r 1 2 0 4tlTFT 

(e* ) (D^^ hmmtmmL. TFT (a^ ) RUT 
FT (b' ) O^ii h' UOH® 1 2 0 SliTFT 

[0 2 7 7] 1 2 0 8. 1 2 0 Q^tTi-aCfT.^ 

X^^. tzTzL. 1 2 0 8tiTFT (e * ) ]SLr/TFT 
( f ' ) ll^j^ib. 1 2 0 9tSTFT (gM RZSTF 
T (h' ) (C^^^^T^o 1 2 0 SJ^tJ^l 2 0 20 

[0 2 7 8] Z(D^. TFT (e' ) ^fct^TFT 

Cf* ) (D^'^^f)^-:tj^^:t>^m\z$>nifxtiy''"^ 
f)^. thti'f-i^mw^ 1 2 0 9 ^m^xmrn-^ h u 

J5^-r^TFT (e' ) RUT FT (f ) 

ly-i >m\z\t'^7.^^y'ty hmmtm^-f'^n. y-x 

m^z\M-n-yy':fmmf}m^^6nxi^^<, 
[0 2 7 9] Uio. Z(DmmtTFT (g' ) RUTF 30 

T (hM xmf^^n^/^yyr^mz^i^xhmmx 

[0 2 8 0] ^:x±(r>mz. m&^\i^'^^mt-r^'=^mi^ 
mm\zi^Lx:^mmm<Dm}^^mm-t^ctx\ mm^ 
(D^i^^^mi^wi^^^mx^^. ^(Dz.t\t. m^ttco 
M^^mn^^^m^^m-r^rcisb\z^mmx^^o 

[0 2 8 1] 

imm^^m ^mmM^mm-r^z.tx. $m\z6^t^ 
i^ivx^s mmmz\t4m xmm^<DWi^^TFT^ 
i^mr^zt-^^x^^o 40 

[0 2 8 2] ^Tz. ^^^)m^m.mt'j-7./vv-( 
ym^mmz. ^'^nyy^(Df\^^\.^m^wmm (ldd 
^7.^irytyvmML. m^^y^yvmm^) 
tm^xt^(Dx\ mm'i^t^M<K'onm.'^<^^^^TF 
T^n^r^ ztm'^mxh^o 

[0 2 8 3] ^fz.. ^(D«;^ci:TFTTt)oTSS±HJ^ 

mmmth^^^^m(D'4-MW^m\zP{Lxmm^mx so 
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[^ 1 ] >vX:$'CDf^SaX^^55-r^, 

[^ 2 ] h ^ > vX:5^0f^M^^^Ti!o 

[^ 3 ] yy'J7.9(Dm^^fr^'r^±m. 

[^ 5 ] nmv yyi^Ts^om^^^^-^m. 

[g! 6 ] h ^ >i/-X^C0^fiK^^rglo 

[0 7] »M h ^ > vX:$'(D^fi£^^-r^o 

[0 8] CMOS m^o^m^^^rm^ 

[0 9] iii4^c7)?i^yD7r'i';u^^-r0o 



[010] ^Mh^>i-'x^co^fijc^^-r0o 

[011] CMOSIeIg§<^^^^^T0o 

[012] ¥^^4^[E]ssof^^ie^^-r0o 

[^13] ¥^^(Elg§C7)f^^Ig^^-r0o 

[01 4] iii^s'Kg^X[pIif&<D^^^^T0. 

[015] '^mwm^<D^mi:m^^^^m. 

[016] ¥^^lHlS§CDf^MX^^^T0. 

[017] ¥^^lHlgS(^f^Sx^^7i^T0o 

[018] mm'^h')Cf7.m^(Dm^^^^rmo 

[01 9] li?gTFTO^^fi£^^T0o 

[02 0] mMT F T om^^^stm. 

[02 1] lJP|VHiJ^X[BlgS<^^fi£^^-r0o 

[02 2] li^TFTO;^fi£^^-r0o 

[02 3] ^^m^f-m-^^mo^m^^^^-^m. 

[02 4] #^i*:lElS§CDM^«[l^:^^lCl5-r^1i^^ 
^T0o 

[02 5] m%%^^m<Dm^^^^rm. 

[02 6] m^ii§§o^fi)c^^T0o 

[02 7] '^mwm^<Dn^-ymj^^w^tm. 

[02 8] ¥^#lfiIS§O/t:?'->^fiJc^^-r0. 
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